The present descriptive, observational, and cross-sectional study was designed to establish the baseline measurements of the craniofacial anthropometrical parameters and indices of 100 adult Bangladeshi Buddhist Chakma females aged between 25 and 45 years, residing at different locations of Chittagong and Rangamati cities. A total of ten craniofacial variables were measured using physical and photographic procedures. Craniofacial indices were calculated from those craniofacial variables. The craniofacial indices showed that Chakma females are mostly hyperbrachycephalic, hypereuryprosopic, and mesorrhine, with intermediate eyes and long narrow ears.
Introduction
Morphological characteristics in human beings are affected by ecological, biological, geographical, racial, gender, and age factors [1] . Most studies have emphasized the importance of anthropometric study on the basis of the above factors. This necessity rests on the fact that there will be greater validity if an individual is compared to referent data matched for their specific ethnic, sex, and age group. A hallmark of the diversity and individuality of the people encountered in daily life is the range of variations in the shape of their faces. Studies on craniofacial relations and variations in man will assist in understanding the frequency distribution of human morphologies [2] . Craniofacial anthropometrics have become an important tool for genetic counselors to identify any dysmorphic syndromes [3] . Measurements taken from a patient can be compared with the normal values obtained from a reference population, and deviations from the normative values can be evaluated. Cephalometric results are also used in forensic medicine for facial reconstruction, a technique, to recreate an individual's face for the purpose of identification [4] . Cephalometric data are helpful in identifying the deceased, especially in investigations of genocide and mass death resulting from wars, accidents, terrorist attacks, and so forth. Cephalometric results are also used in plastic and reconstructive surgery, oral surgery, and dentistry to treat any congenital or post-traumatic facial disfigurements in members of different ethnic groups [5] . A normative reference value helps the clinician to precise the determination of the degree of deviations and to assess any improvement achieved through treatment.
Chakma is the largest ethnic group found in the hilly areas of Eastern Bangladesh [6] . They are Mongoloid in origin [7] . They are descendants of the ancient kingdom of Champaknagar in Northern India [8] . According to the 1991 population census of Bangladesh, their number is 2,53,000, and more than 90 percent of them are residing in Rangamati and Khagrachari districts [6] . There are also about 80,000 Chakmas in Mizoram, Arunachal, and Tripura in India and 20,000 in Myanmar [6] . Chakmas form the largest Buddhist population in Bangladesh, and they follow the Southern or the Theravada form of Buddhism [9] . Chakmas call their village "Adam". The head person of the Chakma tribe is the Chakma king. Most Chakmas speak in Chakma and Journal of Anthropology Bengali languages [9] . The staple food of Chakma is rice, supplemented by millet, corn, vegetables, and mustard. Fish, poultry, and meat are also eaten, despite the Buddhist taboo on consuming animal flesh [9] .
It is well established that a single standard of facial aesthetics is not appropriate for the application to diverse racial and ethnic groups [10] . As no published data on craniofacial anthropometrics of adult Bangladeshi Buddhist Chakma females are available at present, the present study was designed to establish the baseline measurements of the craniofacial anthropometrical parameters and indices of this population that may be necessary for future reference in these regards. The effects of environment on the development, growth, and maturation were identified through the anthropometric study [11] . Anthropometry is an important low-cost method for the assessment of the nutritional level and general health condition [12] . So, the present study may provide aid in the planning of health measures among this population.
Subjects and Methods
The study was descriptive, observational, and cross-sectional in nature and carried out in the Department of Anatomy, Bangabandhu Sheikh Mujib Medical University (BSMMU), Dhaka, between July 2009 and June 2010. The study group consisted of a convenient sample of 100 adult Bangladeshi Buddhist Chakma females aged between 25 and 45 years residing at different locations of Chittagong and Rangamati cities. Date of birth of each subject was recorded from their birth certificate, secondary school certificate, or national identity cards. Age of each subject was calculated by subtracting the date of birth from the date of data collection [13] . Buddhist Chakma females who were mixed in originwith history of marriage with Bengali people or with any other tribe within the last three generations-with history of congenital craniofacial anomaly, major craniofacial trauma, orthodontic treatment, craniofacial reconstructive surgery, and craniofacial deformities or irregular dentitions that might affect craniofacial measurements were excluded from the study.
Ten variables namely cephalic length and breadth, morphological face height, maximum facial breadth, nose height, nose width, intercanthal width, biocular width, and left ear length and width [14] were analyzed through physical and photographic procedures in the present study.
The variables cephalic index, facial index, nasal index, intercanthal index, and auricular index were calculated. The cephalic index is the ratio of cephalic breadth to the cephalic length expressed as percentage [15] . The facial index is the ratio of the morphological face height to the maximum facial breadth expressed as percentage [15] . The nasal index is the ratio of the nose width to the nose height as percentage [15] . The intercanthal index is the ratio of the intercanthal width to the biocular width as percentage [16] . The auricular index is the ratio of the ear width to the ear length as percentage [17] .
The head, face, nose, eyes, and ears are then classified according to their index into different classes as discussed elsewhere [15] [16] [17] .
Procedures of Measuring the Variables Studied.
The physical measurements and frontal facial photographs were taken at a fixed time between 9 AM and 5 PM to eliminate the discrepancies due to diurnal variations [18] . All the physical measurements were taken using the digital sliding caliper or spreading caliper.
The orbital measurements were taken using the photographic procedure. This procedure had been shown to provide a valid alternative to the use of manual anthropometry [19, 20] . Before taking the frontal facial photograph, each subject was asked to maintain a neutral, relaxed facial expression, gaze upward, without lifting head, and to breathe calmly through their nose [14] . All photographs were taken with a digital camera, at a 7.2 megapixel resolution, under the same lighting conditions using flash mode from a fixed distance of 4 feet using the zoom function [21] . Then, the measurements were taken in Adobe Illustrator Version-10.
The "nose height, " measured physically, was used to convert the photograph into actual size using the transform tool of the Adobe Illustrator. After that, the pen tool was used to place landmarks on eyes, and the selection tool was used to take the reading from the transform tool.
All measurements were taken twice to control the measurement error. The final value that was used for the study was the average of the two obtained values. A third reading was taken if the initial two measurements showed a major discrepancy, and the two closer readings would then be used [22] .
Data Processing and Analysis.
After the collection of the data, their frequency distributions, central tendencies, and dispersions were determined, and results were prepared in terms of frequency distributions, ranges, means, and standard deviations (SD) using SPSS version 12.0.
Results
The ranges, mean values, and standard deviations of craniofacial variables and indices are listed in Tables 1 and 2 . The 50th, 75th, 85th, and 95th percentile values of the craniofacial measurements and indices are given in Table 3 .
In case of cephalic index, it was found that about 80% of the Chakma females were hyperbrachycephalic (Figure 1(a) ). The next most common type (16%) was brachycephalic. No dolichocephalic female was found (Figure 1(a) ). Figure 1(b) shows that 58% of the cephalic indices ranged between 85 and 90. In 1% case, the cephalic index was more than 100, indicating a larger cephalic breadth than cephalic length (Figure 1(b) ). Figure 1 (b) also shows that data are following a normal distribution curve.
Most of the Chakma females (68%) examined in the present study have hypereuryprosopic or very broad face (Figure 2(a) ). The next most common type (25%) was euryprosopic. No hyperleptoprosopic female was found (Figure 2(a) ). Figure 2(b) shows that most (45%) of the facial indices ranged from 75 to 80. In another 19% of the cases, the facial index ranged from 80 to 85. Figure 2 (b) also shows that data are following a normal distribution curve. In case of nasal index, most of the Chakma females (69%) have a mesorrhine or a medium nose (Figure 3(a) ). The next most common type (23%) is platyrrhine or broad nose. No hyperleptorrhine or very narrow nose was found (Figure 3(a) ). Figure 3(b) shows that 28% of the nasal indices ranged from 75 to 80, and 24% of the nasal indices ranged from 80 to 85. In 3% of the cases, nasal index was more than 100 indicating a larger nose width than nose height. The distribution of data is positively skewed (Figure 3(b) ).
Most of the Chakma females (88%) have an intermediate eye (Figure 4(a) ). The next most common type (12%) is close eye. No far apart eye was found (Figure 4(a) ). Figure 4(b) shows that most (51%) of the intercanthal indices ranged between 37 and 40, and 37% of the intercanthal indices ranged between 40 and 44. Figure 4 (b) also shows that data are following a normal distribution curve.
In case of auricular index, most of the Chakma females (97%) have a narrow and long (large) ear ( Figure 5(a) ). No wide and short (small) ear was found ( Figure 5(a) ). 
Discussion
In the present study the cephalic index showed that, majority of the Chakma females were hyperbrachycephalic (very short and broad head) followed by brachycephalic (short and broad head). Similar hyperbrachycephalic head was found in Mongol [23] , Evenks [24] , Manchu [25] , and Japanese [26] females. Lobo et al. [27] reported that Gurung females are brachycephalic. It is noted that Chakma, Gurung, Mongol, Evenks, Manchu, and Japanese are mongoloid. Therefore, these results offer support to Bhasin [28] who described Mongoloids as brachycephalic to hyperbrachycephalic. On the other hand, several authors have suggested that Asian people other than Mongoloids are also hyperbrachycephalic to brachycephalic. Anupama et al. [29] reported that Punjab females are hyperbrachycephalic. Golalipour [30] reported that Fars females are hyperbrachycephalic and Turkman females are brachycephalic. Pandey [31] reported that Onge females belong to brachycephalic head. Shah and Jadhav [18] reported that Gujarat females have brachycephalic head. Ngeow and Aljunid [22] reported a brachycephalic head shape of Indian females. Farkas et al. [5] reported that the North American White Caucasian females have a mesocephalic or medium head type. Although the Indians and Iranians are Caucasoids, the cephalic index of Indian and Iranian females show resemblance to people of Mongoloid race of Asia and differ significantly from that of the Caucasians of America. It may be the environmental influence that shows such resemblance between people of two different races of Asia. In this study, the facial index showed that Chakma females were hypereuryprosopic (very broad face) followed by euryprosopic (broad face) which is in accordance with Bhasin [28] who described Mongoloids as a very broad or euryprosopic face to medium broad or mesoprosopic face. However, though Evenks [24] , Mongol [23] , and Manchu [25] tribes belong to Mongoloid race, they show hyperleptoprosopic or very narrow face to leptoprosopic face.
The nasal index showed that majority of the Chakma females were mesorrhine (medium nose) followed by platyrrhine (broad nose). This is in accordance with Bhasin [28] who described Mongoloids as medium or mesorrhine to broad or platyrrhine. Anthropological studies suggest that the shape of nose can be influenced by the environmental climatic condition. Large nasal index indicates broad nose which is associated with hot and moist climate, and small nasal index indicates narrow nose which is associated with cool and dry conditions [32] . As the climate of Chittagong district of Bangladesh is hot, large nasal index helps Chakmas to adapt and to survive efficiently in hot climatic conditions of their surrounding.
The mean intercanthal index in the Chakma females indicated that their eyes were intermediate. Bali et al. [33] reported that the individuals who are living at a high altitude has significantly wider intercanthal width and biocular width, thus larger intercanthal index. As the study populations of the present study live in high altitude, they show larger intercanthal index.
Thus, it may be concluded that, besides racial and ethnical factors, geographical factor can affect the form of the face.
That is why the people of different racial groups show similarities, while people of similar racial groups show variations in facial form.
Conclusions
This study showed that the adult Bangladeshi Buddhist Chakma females are mostly hyperbrachycephalic, hypereuryprosopic, and mesorrhine, with intermediate eyes and long narrow ears.
The result of this study can be useful for anatomists and anthropologists to serve as a future framework in these regards and also to compare the craniofacial dimensions of other ethnic groups of Bangladesh with this ethnic group.
